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DOCUMENT-IDENTIFIER: US 6649965 B2 

TITLE: Semiconductor device and method of manufacturing the same 



Detailed Description Text (7) : 

Then, a first silicon film 3 made of polysilicon and serving as a part of the 
floating gate is grown on the tunnel oxide film 2 by the CVD method to have a 
thickness of 10 nm. In this growing, phosphorus is doped into the first silicon 
film 3'to get an impurity concentration of 0 . 5 . times . 10 . sup . 20 atm/cm. sup . 3 , for 
example. Phosphine (PH. sub. 3) is employed as the phosphorus doping gas. 

Detailed Description Text (17): 

Then, as shown in FIG. 2G and FIG. 3C, a second silicon film 8 made of Rolysilicon 
is selectively grown on the first silicon film 3. As the selective growth method, 
for example, a dichlorsilane-series gas or a mixed gas consisting of the 
dichlorsilane-series gas and a chlorine-series gas (e.g., hydrochloric acid) is 
used. The reason for using such gas series is that the silicon constituting 
dichlorsilane (SiH.sub.2 CI. sub. 2) acts as a growth element of the polysilicon 
whereas the chlorine constituting dichlorsilane or the chlorine in a hydrochloric 
acid-series gas as an addition gas has an action to etch the silicon. Accordingly, 
such gas has an action of suppressing the nuclear growth of the silicon on the 
surface of the device isolation insulating film 7 and also an action of selectively 
growing the second silicon film 8 on the first silicon film 3. 

Detailed Description Text (30) : 

Then, as shown in FIG. 21 and FIG. 3E, an undoped and polysilicon third silicon 
film 10 of 150 nm thickness and a second silicon nitride film 11 of 20 nm thickness 
are grown sequentially over the silicon substrate 1 by the CVD method. As described 
later, the impurity is introduced into the third silicon film 10 when such impurity 
is ion-implanted to form the impurity diffusion layer in the silicon substrate 1. 

Detailed Description Text (60): 

First, like the first embodiment, the tunnel oxide film 2 and the first silicon 
film 3 made o f polysilicon are formed on the silicon substrate 1. In this case, the 
thickness of the first silicon film 3 is set to 20 nm and the phosphorus 
concentration is set to 0 . 5 . times . 10 . sup . 20 atm/cm. sup . -3 . 

Detailed Description Text (67) : 

Then, as shown in FIG. 5E and FIG. 6B, the second silicon film 8 made of 
polysilicon is formed selectively on the first silicon film in the device forming 
regions by employing the similar method shown in the first embodiment. 

Detailed Description Text (69) : 

Then, as shown in FIGS. 6C and 6D, the ONO film 9, the third silicon film 10 made 
of polysilicon, and the second silicon nitride film 11 are formed on the second 
silicon film 8 and the device isolation insulating film 7. In turn, the control 
gate CG and the floating gate FG are formed by patterning the films from the third 
silicon film 10 to the first silicon film 3. Since subsequent steps are similar to 
those in the first embodiment, their explanation will be omitted. 

Detailed Description Text (74) : 
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First, like the second embodiment, the tunnel oxide film 2 and the first; silicon 
f ilm 3 ...are.|ormed..s 

film 2 and the first silicon film 3 are patterned by using the resist pattern, then 

the device isolation recesses la are formed on the silicon substrate 1, and then 

the resist pattern is removed. Then, the SiO.sub.2 film of 15 nm thickness is 
formed on the inner surfaces of the device isolation recesses la by the thermal 
oxidation. 

CLAIMS : 

4. A semiconductor device according to claim 1, wherein the first semiconductor 
film and the second semiconductor film is formed of polysilicon respectively. 

9. A semiconductor device manufacturing method according to claim 8, wherein the 
first semiconductor film and the second semiconductor film is formed of polysilicon 
respectively, and the polishing stop film is formed of a silicon nitride film. 

17. A semiconductor device manufacturing method according to claim 16, wherein the 
gas consists of any one of a mixed gas of silane and hydrochloric acid, or a 
dichlorsilane gas, or a mixed gas of a dichlorsilane gas and hydrochloric acid. 
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